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OPEN SESSION—January 17-18, 2002
Call to Order and Introductory Remarks

Jayne S. Weiss, M.D., Acting Chair, cdled the meeting to order at 9:40 am. Sara M.
Thornton, Executive Secretary, welcomed those present to the 103rd meeting of the Ophthamic
Devices Pand. She gtated that information on the next tentatively scheduled panel meeting, March 14-
15, 2002, would be available on the FDA website shortly. Ms. Thornton introduced two new panel
consultants: Richard Casey, M.D., and Janine A. Smith, M.D., and new Consumer Representative

GlendaV. Such, M.Ed. Ms. Thornton asked the other pand members to introduce themselves and
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noted that, while Industry Representative Ronald E. McCarley was not participating in the day’ s sesson
at the sponsors' request, he would return to the pand table for the Friday, January 18 session.

Ms. Thornton read the conflict of interest satement, noting that there were no conflicts reported
for those present. She a so read appointments to temporary voting status for Allen C. Ho, M.D.,
Timothy McMahon, O.D., Jod Sugar, M.D., Anne L. Coleman, M.D., Ph.D., Richard Casey, M.D.,
Janine A. Smith, M.D., and Woodford S. Van Meter, M.D., and an appointment as Acting Chair for
Jayne S. Weiss, M.D..
OPEN PUBLIC HEARING

There were no requests from the audience to address the panel.
OPEN COMMITTEE SESSION
FDA Branch Updates

Donna R. Lochner, Chief, Intraocular and Corneal Implants Branch (ICIB), told the
pand that ICIB biomedica engineer Ashley Boam had been temporarily reassgned to the Office of the
Commissioner in the FDA to work primarily on the Prescription Drug Users Fee Act. Ms. Boam
would, however, continue to represent FDA on the ophthdmic standards committees during her
reassgnment and plansto return in July.
PMA P010059 Morcher Capsular Tenson Ring (CTR) for the Stabilization of the Capsular
Bag

Sponsor Presentation



Roger F. Steinert, M .D., stated that he was not affiliated with Morcher financidly but had
been asked as one of the origind CORE investigators to explain the clinica datain the absence of the
Medical Monitor, Dr. Howard Fine. He described the capsular tension ring (CTR) and stated that the
purpose of the device, in his view, was to enhance mechanica sability of the lens capsule in the
presence of weak or absent zonules by recruitment of adjacent zonules. He explained the phases of the
IDE sudy design, which included an initid CORE group of 11 surgeons at five Stesin Phase 1 and an
expanded group of subjects for those surgeons plus another group seen by further independent
investigatorsin Phase |l. The PMA contains one-year dataon theinitiad cohort of 75 subjects and two-
year data on adgnificant portion of that cohort. An additiona confirmatory arm and pediatric arm were
alowed, but there was limited accountahility for this portion of the study because of the large number of
investigators enrolling limited numbers of subjects.

Dr. Steinert explained that primary efficacy measures were IOL centration, long-term stability,
and reduction of vitreous loss a surgery. Despite the lack of a rdiable methodology for measuring 10L
centration, only 10% of eyes reported clinically detectable decentration at two years, and 7.6% or 6.4
% in the two groups investigated at one year. Long-term stability results included nine reports of
decentration of 10Ls and no reports of extrusion of the ring from the capsular bag. Because these were
high-risk patients, the expected incidence of vitrectomy without the device would normally gpproach
100%, while rates at surgery were 13.3% in Phase 1 and 7.9% or 7.6% in the later phase groups. Dr.

Senert argued that visud acuity (VA) is not an gppropriate efficacy outcome measure because the ring



isnot an intraocular lens (I0L) and its results should not be compared to the FDA grid for IOL visud
acuity results. Also, the patients in which the ring was implanted were selected for ahigh rate of
operative pathology.

Dr. Steinert presented safety resultsin terms of stability after capsulotomy, inflammation,
explantation rate, best corrected visua acuity (BCVA) of less than 20/40, and other postoperative
pathology. Stability resultsincluded three reports of possible new or increased decentration after laser
capsulotomy, dl of which he analyzed, and no cases of extruson of the ring. Inflammation results
showed no pergastent rates of iritis and a.76% rate of cystoid macular edema. Technicd problemsin
540 implantsincluded three cases of broken eydets and four unsuccessful attempts to fixate device in
the bag. There were 8 explantations, most during surgery, and 8 retind detachments. Other mgor
posterior pathology included one early phthisis bulbi, one vitreous hemorrhage, and one branch retina
vein occluson. Rates of postoperative BCVA of less than 20/40 were about 2%. Statistics on elevated
|OP showed corrdlation to preexisting glaucomain most cases. Dr. Steinert showed that rates of the
worldwide sales of the rings over the past decade had produced few complaints, in part because use of
the device was redtricted to unusualy needy conditions, and stated that the. U.S. clinicdl trids reflected
the worldwide positive experience. He thought the data showed that the ring effectively stabilizesthe
capsular bag in cases of weak or partidly absent zonules, reducing the rate of serious complications,

and added that no dternative device or technique exists to achieve these clinical objectives.



Panel Questionsfor the Sponsor

Pand questions to the sponsor representatives included clarification on the proposed indications
for use, arequest for information on how medicd practitioners should size the ring used, and questions
on the long-term stability data. One pand member asked for sponsor comments on the number or
percentage of absent zonules that should be the maximum alowed for possible device use. Some
members of the pand expressed concern about the lack of long-term stability detato ascertain if thereis
progressive weskening of the zonules. Severa asked how decentration could be determined if the
patients had not been dilated postoperatively. A number of pand members expressed dismay over the
presentation of and inconsstencies in the data
FDA Presentation

Donna L ochner introduced the FDA presentation, noting that the PMA was accepted for
expedited review because there are no approved aternative devices and the device potentialy provides
apublic hedlth benefit. Expedited review does not, however, waive safety and efficacy consderations,
she noted. Previoudy submitted parts for the PMA included modules on sterilization, manufacturing, and
biocompatibility, in each of which there are outstanding issues awaiting ponsor response. Ms. Lochner
asked the pand to review the clinica data presented and thanked both pand reviewers and FDA
representatives for their work.

Joel P. Glover, team leader for the scientific nonclinical sections of thePMA, added

that the outstanding biocompetibility issues involved alack of testing or judtification for assumption of



biocompatibility. The sponsors had chosen to use clinica data to demondtrate biocompatibility, which
the FDA considered reasonable, pending pand review. Outstanding issues on Serilization and
manufacturing compliance issues were not deemed worthy of ddaying clinicd review. In answer to a
panel question about whether there was any reason to question using dlinical datato resolve
biocompatibility issues, M s. L ochner replied that such issues are usudly tested preclinicaly through the
ocular implant test in rabbits for histopathology data and carcinogenicity testing. The sponsors argued
that neither test was warranted because the worldwide experience to date sufficed in lieu of such data.

Bernard P. Lepri, O.D., M.S,, M.Ed., FDA clinical reviewer, briefly reviewed various
types of possible indications and listed those in the proposed labeling. He described the device and
explained the phases and enrollment of the prospective, open labdl, multi-Ste study. He looked at the
demographics of the study, noting some inconsstencies within PMA data on tota numbers of patients
and stating that the most widely represented preoperative pathology, other than cataract, was
pseudoexfoliation syndrome. He observed that results for effectiveness and/or safety were not sratified
by preoperative pathology other than for capsular fibrosis/contraction and 0L decentration, and that
the only data presented on the trauma cases were on visual acuity.

Dr. Lepri stated that accountability overadl was reasonably good by FDA calculations, a 88%
at one year and 81% at two years. On the effectiveness endpoint of 10L centration, he noted the lack
of standardized criteria and presented the sponsors' results on 1OL centration at one-year

postoperatively by phase of study. The highest rate was for Phase | a 10%; Dr. Lepri commented that
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professond literature does note a higher incidence of decentration for bag-fixed IOLsfor eyeswith
pseudoexfoliation. He found that an andysis of 10L decentration post YAG at one year postoperatively
aso produced ranges well within those given in the literatures. Smilarly, an andyss of rates of capsular
fibross and contraction produced results comparable to those in the literature.

On safety results, Dr. Lepri presented statistics on postoperative |OP increases, showing a
4.7% rate and stating that the FDA considers these increases as adverse events, although the sponsors
did not. The Phase 1 visud acuity results showed a BSCVA rate of more than or equal to 20/40
postoperatively for 87.87%, which was close to the IOL grid, athough he noted that Phase Il results
were not as successful. These results were not stratified by preoperative pathology to document causes
of lower than average acuity outcomes. Dr. Lepri andyzed explantations and secondary interventions by
cause and discussed inflammatory complications such asiritis, synechiag, and 10L deposits. Dr. Lepri
observed that the professona literature reports higher rates of postoperative iritis and posterior
synechiae for pseudoexfoliation patients and that such complications could be expected in this cohort,
but also noted that there was no postoperative data reported earlier than the one-year point, an
omission he found troubling. Sponsors aso reported 11 cases of cystoid macular edema (CME), but
without any reference to time of occurrence and with no rate caculation using a denominator of dl eyes
examined. An FDA review of one-year datafound a 2% rate of CME using the denominator of dl eyes

examined. Dr. Lepri concluded by reading the FDA questions for panel discusson.
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Panel questionsto Dr. Lepri concerned whether he thought the VA outcomes were acceptable.
Dr. Lepri expressed his concern that the data were not stratified eye by eye, so that it could not be
ascertained whether the patients who had poor VA postoperatively were the same patients who had
poor VA preoperatively.

The sponsors waived additional comments &t this point.
Committee Deliberations

Primary Pand Reviewer Dr. Joel Sugar thanked Dr. Lepri for hisreview but Sated that the
sponsor materia was exceptiond in its disorganization and inconsgstencies. Dr. Sugar Sated thet the
safety data were confusing and inconsstent, with severad complications and adverse events warranting
further details than were provided. On efficacy, he said that the rings appear to be effective in reducing
IOL decentration, given the entry criteria, and that they probably reduce capsular contraction.
Therefore, Dr. Sugar thought the device beneficid in specific, infrequent circumstances. Additiond
issues requiring clarification included the procedures and requirements for patient consent and the
proposed labding. He urged further information in the [abeling to clarify and back up specific indications
and more guidance for physicians on insertion and removal techniques and choice of appropriate ring
sze. Dr. Sugar recommended that the PMA be considered gpprovable with conditions, such conditions
to indlude review of line by line data on patients with acuity outcomes less than 20/40, line by line review
on patients with postoperative eevation of intraocular pressure, and more extensive reporting on

adverse events/complications, along with a recommendation on alower age limit for patients. A more
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specific and comprehensible listing of the indicationsin the patients studied would be helpful and should
be included in the labeling. Dr. Sugar had no concerns related to biocompatibility but did not wish this
PMA'’s omission of such datato set a precedent for other PMAS.

Primary Pand Reviewer Dr. Woodford Van Meter echoed Dr. Sugar’ s comments on the
inconsstent and confusing data provided by the sponsors. He stated that he had no biocompatibility or
toxicity concerns but said that the clinica data do not provide overwheming support for the device's
effectiveness. More data should be presented to address potentia indications or else they should be
dropped from the labeling. Dr. Van Meter said that better datafor IOL decentration would have been
helpful. He observed that while experienced surgeons appear to have used the device with minima
complications, anumber of patients had more zonular ingtability noted intraoperatively than expected.
He found it difficult to say whether the ring effectively improves visud acuity, given the information
presented, and he thought the incidence of further zonular ingtability after two yearsis a potentid worry
if the device should wesaken remaining zonules over time and result in IOL decentration or didocation.
Stratified data based on indications for use would be helpful. Because there are no comparable devices
available and little evidence that the ring is not safe or well tolerated, he thought it reasonable to
recommend the device as conditiondly approvable as long as sponsors addressed specific indications
for use, gave amplified ingtruction for implantation, and provided labeling congstent with conclusions

that can be drawn from the data provided. While he saw somejudtification for the device, Dr. Van



13
Meter shared Dr. Sugar’ s concern that the poor presentation of data should not be alowed to set a
precedent for future submissions.
Pand Questionsfor FDA

1) The sponsor has not performed the “ standard” battery of biocompatibility testing on the
device and has proposed to use the clinical data to document the biocompatibility of the
device. Do the adverse events and their rates reported in the PMA raise any safety
concerns fromyour clinical perspective?

The consensus of the pand was that there were no safety concerns on biocompatibility.

2) Patients with high myopia were not included in the U.S clinical study. Do the data in the
PMA support these proposed indications for use?

The pand did not think the datain the PMA supported the proposed indication for use for patients

with high myopia The pandl recommended that the indication for use should be for stabilization of

the lens capsule in the presence of wesk or absent zonules and that some guidance on the tolerance
of zonular support in terms of amaximum of zonular hours should be given in the indication.

3) Dotheclinical data presented in the PMA provide sufficient evidence of safety and
effectiveness of the device for the proposed indications for use (taking into account the
revisionsin response to question 2, if any)?

The pand had consderable discusson on this point. Severa members thought there were

insufficient data for efficacy and/or safety, while others thought there were sufficient datathat could
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be extracted and better organized to show safety if such data were supplemented by additiond line
item data on al patients who were preoperatively 20/40 or better and those who were
postoperatively 20/40 or worse, by additiond data on complications, by more information on the
intraoperative estimate on the number of zonular areas affected, and by more information on
whether evaluation of lens didocation was done with dilation or not.

4) Do you have any recommendations for revisions or additions to the labeling as proposed
by the sponsor? Please consider the following issuesin your deliberations:
a) High myopia— ens extraction without |OL implantation
b) Progressiveness of syndromes such as pseudoexfoliation and Marfan’'s
c) Lateonset of dislocation of capsular bag containing IOL and ring in
pseudoexfoliation syndrome
d) Theuse of Type 14 ringsin pediatric patients—size issues and potential radial
tearsin capsular bag.
The pand diminated high myopia as an indication and suggested continued follow-up and monitoring on
progressiveness of syndromes such as pseudoexfoliation and Marfan's, dong with alabding statement
that there is no evidence that the device will dter or dow the progression of zonular ingtability. They
disagreed on whether late onset of didocation of the capsular bag should be studied through postmarket

survelllance, with some wanting the information and others saying it would not affect gpprovd.
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In the labdling, the panel supported a contraindication on use of the device during the first year
of life and alabding Statement that there is no information on patients 12 years of age or younger. The
labeling should include any data available to hdp physicians sdect use of agiven Sze of ring in particular
patients. The pand dso wanted labeling to include additiona andyss of the existing cohort on vitreous
loss, didocation, ability to implant the IOL, and whether the centration examination at follow-up was
done with dilation.

Further pand suggestions for the labeling included revisons to the patient and physician
information booklets and use of an identification card for patients Smilar to the IOL card. The
physcian’s information booklet should include specific data on outcomes presented more clearly, advice
on insertion and remova techniques, information on avallability of ring Szes and suggestions on Szing,
and further details on adverse events including uveitis, CME, retinal detachments, glaucoma outcomesin
Phases| and 11, delineation of why some patients lost VA, reasons for explantations performed and
ingructions for explantation, plus any important trends that are reveded in subsequent data analysis. The
pane recommended that the remaining contraindications should be iminated except for the age
restrictions and that the |abeling should state that the device should not be used for more than four clock
hours of zonular support.

Open Public Hearing

There were no requests to address the pandl.
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FDA Closng Comments
FDA representatives had no closing remarks.
Sponsor Closng Comments
Dr. Steinert expressed the sponsors gpologies for the imperfect study design and inconsistent
data presentation but asked the pane to consider whether patients were better served by continuing
lack of accessto the CTR. He thought the clinicd trial reflected the worldwide positive experience with
the device and provided reasonable support of efficacy and safety. He emphasized the lack of safety
concerns attributable to the device and the lack of approved dternative device or technique. Dr.
Steinert stressed the sponsors' willingness to work with the FDA and the panel to craft acceptable
labeling and indications for use.
Panel Recommendations
Executive Secretary Sara Thor nton read the panel voting ingtructions and options. A motion
was made and seconded to recommend as gpprovable with conditions the Morcher Capsular Tension
Ring for the indication of stabilization of the crysdline lens capsule to assist cataract surgery in the
presence of weak or partialy absent zonulesin patients 18 or older. The conditions were as follows:
1. Theindicationsfor use statement should be revised as follows:
For the sabilization of the crystdline lens capsule in the presence of weak or partidly
absent zonules in patients aged 18 years or older.

2. Provideline data to be presented to some of the physician members of the pand asa
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homework assgnment on the following:

a

adverse event complications of Core Phase | and Core Phase |1 patients to include
glaucoma, uveitis, cystoid macular edema, retina detachment, branch retina vein
occlusion, phthiss, broken eyelets, and device explantation;

visud acuities of 20/40 or better preoperatively;

visud acuities of worse than 20/40 postoperatively;

information on the intraoperative estimate of the amount of intact zonules; and,
evauation of lens centration on postoperdtive dilated eye examination including the

percentage of cases dready examined with dilation.

3. Thelabeing should be revised asfollows

a

b.

addition of a physcian information booklet that should include

?? the availablering Szes, with the judtification for choosing ether one;

?? data and information on the manua and "shooter” insertion and remova techniques for
thering;

?? outcomes andyss of clinica sudy; and,

?7? pogtiveindications for pseudoexfoliation, 1° zonular weakness (Marfan's
Syndrome), 2° zonular weakness (trauma), prior vitrectomy.

line data summaries from # 2 above:
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c. astatement that there is no evidence that the endocapsular ring aters the progresson of

zonular ingability over time;

d. gpecific information on the degree of zonular damage trested in the study;

e. cautionary satement regarding the use of the device in an eye with large areas

of zonular damage

f. remova of the following contrandicationsin the labding:
Progressive eye disease
Glaucoma
Chronic Uvetis
Nontpraliferative diabetic retinopathy
Operative complications such as prolapsed vitreous or bleeding.
4. The patient should receive a device implantation card.

The main mation for gpprova with conditions was carried by avote of eight in favor, one
opposed, and one abstaining. Those who voted in favor stated that they did so despite deficiencies
in the PMA because of the lack of therapeutic dternatives and gven the reasonable assurance, as
amended, of safety and efficacy. Those who voted against the motion or abstained stated that they
did s0 because the deficiencies in the data made scientific evauation of the PMA impossible.

Comments from the Consumer Repr esentative
Consumer Representative Glenda Such stated that she was comfortable with the passage of the

PMA as amended with conditions but would like to see further studies done with more thorough and

consstent data.
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In answer to a question from the pand about use of proper informed consent procedures, Dr.
A. Ralph Rosenthal, Director, Division of Ophthalmic Devices, replied that it was a part of the
routine FDA evauation of al PMAsto ensure that such procedures had been correctly followed. He
thanked the pand for ther efforts on a difficult pane evaduation. Executive Secretary Sara Thornton
thanked panel, FDA, and sponsor representatives, and Acting Chair Jayne S. Weiss, M .D.

adjourned the Open Session for the day at 3:30 p.m.
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OPEN SESSION—JANUARY 18, 2002

Acting Chair Jayne S. Weiss, M .D. cdled the sesson to order at 8:35 am. Executive
Secretary Sara M. Thornton welcomed the new panel consultants Richard Casey, M.D., and Janine
A. Smith, M.D.; the new Consumer Representative Glenda V. Such, M.Ed.; and the new Industry
Representative Ronald E. McCarley. Ms. Thornton asked the remaining pand membersto introduce
themselves and read the conflict of interest statement, noting that a waiver had been granted to Miched
G. Harris, O.D., JD., for hisinterest in afirm potentidly affected by the day’ s ddiberations. Matters
declared by Arthur Bradley, Ph.D., Timothy B. Edrington, O.D., Michadl G. Harris, O.D., JD., Allen
C. Ho, M.D., and Timothy T. McMahon, O.D., had been considered but deemed unrelated to the
day’ s agenda and their full participation would be dlowed. Ms. Thornton aso read an gppointment to
temporary voting status for Timothy T. McMahon, O.D., Allen C. Ho, M.D., Anne L. Coleman, M.D.,
Ph.D., Richard Casey, M.D., Janine A. Smith, M.D., Timothy B. Edrington, O.D., Michad G. Harris,
O.D., JD., and Woodford S. Van Meter, M.D. and an appointment as Acting chair for Jayne S.
Weiss, M.D.
OPEN PUBLIC HEARING

MarjorieJ. Rah, O.D., Ph.D., presented preliminary three-month results of the Lenses and
Overnight Orthokeratology (LOOK) study of the New England College of Optometry, a pilot study
designed to evaluate the safety and efficacy of overnight orthokeratology (OK). She explained that the

sudy was a multi-center sudy involving 60 patients, 25 were fitted with Fargo 6 orthokeratology design
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and HDS materid, 35 were fitted with the Paragon CRT and HDS materid They were to be followed
for one year. She outlined incluson and exclusion criteria and the examination visit schedule, aswell as
testing a each follow-up vist. Three-month data showed that 31 of the 60 patients completed a three-
month vist. Fourteen discontinued prior to one month for poor adaptation, lack of motivation, or
trestment failure. Fifteen additiona patients discontinued between the one and three month visits for
amilar reesons. Ms. Rah gave the mean sphericd equivaent (MRSE) manifest refraction at basdine and
showed that the mean change in sphericd equivaent manifest refraction from basdline to three months
was just over two diopters, with most change occurring between the basdine and the one-month point.
At one month 89% of the subjects were within plus or minus one diopter of target and at three months
90% were within one diopter of the target. No corned infiltrates were noted at any of the vigts.

Corned staining was noted in 77.4 percent of the patients at the morning visit, but only one case
required treatment. Imprinting, which does not appear to be an adverse finding, was found in 13.4
percent of the patients at the three-month morning vist; however, there was no Sgn of imprinting & the
three-month afternoon vigt. Lessthat 10 microcysts were found in 38.7 percent of the patients a the
three-month morning visit, reducing to 26.7 percent by the afternoon visit. Four adverse reactions were
documented, none of which resulted in permanent corned damage or inability to resume lenswear. Ms.
Rah concluded that orthokeratology can produce improvement in unaided visud acuity and can reduce

myopic refractive error, and that the changes can be maintained for at least Sx hours following lens
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remova. She acknowledged an unrestricted grant from Paragon Vision Sciences to the Ohio State
University Research Foundation, one of the study centers.

There were no further requests to address the pandl.

PM A P870024/S043—Paragon CRT, Paragon CRT 100, Paragon Quadra RB, Paragon
Quadra RG 100 Rigid Gas Permeable Contact L ensesfor Overnight Orthoker atology
Sponsor Presentation

William E. Meyers, Ph.D., introduced the sponsor team and stated that the device was a
contact lens corned refractive therapy (CRT) for the temporary reduction in myopia by the application
of arigid gas permeable contact lens having a greater gpica radius than the pretreatment apica corned
radius. Sponsors were requesting approva of paflufocon B and D for overnight corned refractive
thergpy and labeling for the Paragon CRT and Quadra RG. The proposed indication for CRT was for
temporary reduction of naturally occurring myopia from
—0.50 t0-6.00D sphere with cylinder up to 1.75D in an overnight wear fitting program.

Mark A. Bullimore, MCOptom, Ph.D., discussed higtorical congderations, from the first
randomized trid discussed by Polse et d in 1983 that established a safety profile for OK through FDA
daily use gpprovas and subsequent studies on overnight OK and extended wear use of high Dk lenses
such as paflufocon B and D. Dr. Bullimore then presented consderations in the clinicd plan such asthe
pretrestment evaluation and the standardized clinical methods for evaluation. No data were gathered on

cycloplegic refraction, topography anayss, or endothelid cdl count because of measurement errors and
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excessve burden on the patient, although corned topography was used as a screening tool for
quditative assessment of lens centration

Jerome A. Legerton, O.D., M.S,, described the device design, materias used (both of which
have FDA clearance for seven day extended/overnight wear), and prescribing system. He outlined the
investigationa plan and the protocol used at the 11 Sites and outlined inclusion and excluson criteria Dr.
Legerton explained the pretrestment and foll ow-up evauations and the examination schedule and the
procedures for double masked randomized use of the two lens materials. Demographics showed more
women than men and a high percentage of former contact lens wearers among the study group. Dr.
Legerton aso reviewed the basdine MRSE of dl treated and completed eyes and outlined reasons for
discontinuation, the most common of which was unacceptable vison. Accountability rates exceeded
90% at dl time points.

Oliver D. Schein, M.D., MPH, presented the safety analys's, with particular emphasis on loss
of best spectacle corrected visual acuity (BSCVA). All BSCVA losses were transent and verified as
not permanent losses of best corrected visual acuity. Dr. Schein aso presented tatistics over time on
the second safety parameter, BSCV A worse than 20/40, stating that al patients returned to within one
line of the baseline measure on the subsequent visit. No serious adverse events were reported, and dit
lamp findings dso were dl grade three or lower, with dl grade three findings resolved. The most

prevaent symptom was discomfort, with the proportion of symptom reports decreasing over time.
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Michael D. DePaolis, O.D. FAAO, presented the efficacy andyssin terms of five
parameters. unaided visua acuity, reduction in MRSE at nine months, predictability, stability between
two consecutive vidits, and reduction in corned curvature and absolute corned astigmatism. He showed
nine-month outcomes of UCV A of 20/20 or better at 58% and UCV A of 20/40 or better at 89%. A
reduction in MRSE was achieved for 99.4%, with 50% achieving predictability of plus/minus a half
diopter and 89% achieving predictability of plus'minus one diopter. Stability in the Sx- to nine-month
framework was achieved by 80% at plus/minus one-half diopter and 91% at one diopter. Changesin
absolute corned cylinder were relaively modest but achieved by 98%.

Dr. Legerton showed results of amaterid anadyssthat essentidly found no difference between
the materidsin terms of UCVA, predictability, Sability, or safety findings. He concluded that these data
establish the safety and efficacy of CRT in paflufocon B and D for the overnight trestment of myopia
and myopiawith agigmatiam.

Panel Questionsfor the Sponsor

Quedtions from the pand included reasons for using one materia versus ancther, reasons for
dropouts or dissatisfaction, whether the Quadra design was equivadent to the CRT design, what the
learning curve might be for fitting the lenses, and use of the lensesin high dtitudes.

FDA Presentation
Eleanor McGhee, FDA team leader for P870024/S043, introduced the FDA review team.

Bernard P. Lepri, OD, MS, M .Ed., presented the clinical review, noting that there were two
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materias and two designs under review: paflufocon B and D and the CRT and Quadra designs, with
both lens designs proposed for the indication of reduction of myopic refractive error in an overnight
wear contact lens Cornedl Refractive Therapy fitting program for the temporary reduction of myopia
Both the paflufocon B and paflufocon D materids were approved for seventday extended overnight
wear, and the Quadra RG (with paflufocon B and D) design was previoudy cleared for daily wear
OK/CRT. The CRT design was the only one studied overnight with both materiadsin this PMA. He
noted that dl primary safety and effectiveness endpoints were met. Dr. Lepri then read the FDA
questions for pand review.

Pand Questionsfor the FDA

There were no questions for the FDA team.
Additional Comments from the Sponsors

The sponsors had no additiond comments at this point.
Committee Deliberations

Primary Pand Reviewer Timothy T. McMahon, O.D., praised the PMA as being the first
to ded with orthokeratology in a meaningful scientific manner. He stated that no data was presented for
the Quadralens design, dthough it seemed likely that the safety and efficacy profiles of the Quadra
would be amilar to the CRT design. He thought atable of the transmissibility ranges of the two study
lenses over the power ranges indicated would be vauable. He noted that only haf the subjects had

completed the intended nine-month follow-up period, and encouraged sponsors to provide follow-up
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data on the remaining 50%. Observing that the demographics of the study population are extremely
biased toward Caucasians, he said that the labeling should indicate that the results of the trial may not be
gpplicable to non-white patients. Dr. McMahon also commented that the 34% discontinuation rate was
impressve and that labeling should specificaly mention this rate. Labding should aso be modified to
indicate that the safety and efficacy of CRT in patients less than 18 years of age have not been
determined. Labeling should dso sate that safety and efficacy of CRT in patients with conditions
excluded from the trid have not been determined.

Dr. McMahon thought that accountability for safety and efficacy was very acceptable. He noted
atrend toward continued trestment effect with time and suggested it would be helpful to see tables
segregated by lens materid to seeif there is any difference in the treetment effect by materid. Dr.
McMahon observed that the effectiveness drops off as one moves up the refractive error scale and that
if one chooses 20/20 or better as the desired outcome, the procedures is not very effective, but that in
the 20/32 to 20/40 range the results are promising and comparatively effective across the treatment
range. He commented that there was very little pretreatment astigmatism for the group and added that it
would be helpful to see those who discontinued compared to those who remained in the trid asa
function of the magnitude of their pretreatment astigmatism. Information on effect of retrestment would
be vduable. On gtability of trestment effect, he noted that CRT appears to be reasonably stable with
continued nightly lens wear, with a continued trestment defect of around a quarter diopter per year. The

treatment effect after anight of wear appearsto fal off somewhere between 8 and 20 hours. He thought
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the time to recovery after treetment should be included and its omission was worrisome. In absence of
this information, the labeling should specify that the time to recovery and the course a patient’ s vison
may take have not been determined.

Dr. McMahon wondered why the sponsors asked for approva for the lower Dk materid, given
that it has a higher frequency of symptoms, but he concluded that the data presented indicated that CRT
is asafe and reasonably effective means to temporarily reduce myopiain adults and that CRT employing
an overnight wearing regimen could be recommended as approvableif his concerns were addressed.

Primary Panel Reviewer Timothy B. Edrington, O.D., M.S,, stated that the PMA’s gods
and methodology seemed appropriate, and that both lens designs agppeared to be safe and effective. He
thought a patient satisfaction rating of more than 90% commendable and sated that the length of follow-
up seemed sufficient to show safety and effectiveness. He recommended sufficient training and
certification for fittersand revison of the package insart and rewriting of the information booklets for
patient and physician. He aso recommended arevison of the informed consent document to include
information detailing factors that would address their expectations of success with their particular
refraction, the risk to the procedure, and the length of time until the treetment reaches stability. He stated
that the regimen for successful treatment should be emphasized. He recommended approval for ages 18
and older until there are further follow-up data of the adolescent cohort. Dr. Edrington recommended

postapprova follow-up of the sudy subjects to at least one year or longer to address long-term stability
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and concerns regarding corned warpage. Data on corned topography irregularity indices should be
presented to the FDA.

Panel Discussion of PMA
FDA Questions to the Panel
1) Do the data reported for the two different generic lens materials evaluated during the
study raise any questions of safety and effectiveness?
The pand found no compelling evidence for or against the lower Dk materid, but noted that both
were approved for extended wear. The panel recommended gpprova of both materids but with
labeling giving the data on edema a high dtitudes.
2) Do the data reported for the two reverse geometry lens designs evaluated during the
study raise any questions of safety and effectiveness?
The pand had extensive discussion on thisissue because data on the Quadra design for overnight
use were not submitted, athough data on daily wear outcomes for the Quadra had been included.
Some members of the panel argued that the PMA could be approved with a specification that data
for the efficacy of the Quadralens were not available for pand review. Others argued that the data
must be brought to panel before gpproval. Ultimately, a bare mgority of the panel agreed with a
suggestion that the FDA require the sponsor to present data to the FDA supporting the efficacy of

the Quadra design.
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3) Isthelength of follow-up sufficient to demonstrate the stability of the intended myopic

reduction with the prescribed maintenance regimen?
The panel’ s concern with stability involved the length of trestment effect during a 24 hour period.
They recommended that a statement be added to the patient and physician information that the
effect tends to diminish in the eight to 24 hour period.
4) What are the panel’ s recommendations for the proposed product labeling (e.g., warnings,

precautions, terminology to describe the procedure)?
The pand listed a number of |abeling changes, including atable of Dk/t vaues for the range of lens
powers, an advisory note to both physician and patient that efficacy and safety in non-Caucasian
eyes may not be smilar to PMA results, inclusion of dropout and successratesin both physician
and patient booklets, excluding use in children under 18, notation on lack of datafor conditions
excluded from the trid, inclusion of table 9 on post-trestment visud acuity Stratified by MRSE, a
statement that CRT agppears not to affect pretreatment astigmatism, a table on trestment effect by
timeincluding 8, 12, 16, 24, etc. hours indicated by refractive error, the time to baseline MRSE
BSCVA after discontinuing trestment, definition of trandent changes in pogt-trestment BSCV A, the
success rate, a statement that to maintain the effect the lens need to be worn each night, dternative
strateges for treatment of myopia, discomfort rates, and effects a high atitudes. The Consumer
Representative added that the patient and physician information booklets should be separated with

the patient information clarifying that temporary effect means the effects will last only hdfway
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through the waking day and the patients with a grester than 2-diopter need will definite have that
change. Statigtics on patients who discontinue from discomfort or inadequate vison should be
included, as should a notation that vison can fluctuate as much as Sx months after trestment. A
formd training course should be indtituted for practitioners. A statement on patient satisfaction rates
with orthokeratology compared to their habitua correction should be included in the patient
booklet.

5) What are the panel’ s recommendations regarding post-approval follow-up of the study
subjects or a post-approval study of corneal warpage affects over time?
The pand recommended that there need not be postapprova follow-up if the sponsors can show
that the patients who discontinued trestment had the same time to recovery of basdline vison.
6) Do the data presented in this PMA provide reasonable assurance of safety and
effectiveness for the stated indications?
For the CRT design the panel agreed that the data did provide such assurance. For the Quadra
design, the panel was split almost evenly, with some arguing that it did and some that it did not.
Open Public Hearing
There were no requests to address the pandl.
FDA Closng Comments
James Saviola, O.D., Chief of the Vitreoretinal and Extraocular Devices Branch of

FDA, explained that in the guidances for contact lenses, firms have been dlowed to make variations on
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certain geometries of the sandard lens design, without additiond dlinicd sudies. The question for the
pand iswhether they are comfortable with endoraing that concept in this particular type of lens new lens
design (reverse geometry). Since the device itsdlf is actualy a combination of the materid and the
design; they are asked to consder four different devices made up of two designs and two materids.
Sponsor Closing Comments

There were no additiona comments from the sponsors.
Panel Vote
Executive Secretary Sara Thornton read the voting instructions and options. A motion was
made and seconded to recommend the PMA for the Paragon CRT and CRT 100 lenses as approvable
subject to the following conditions:
1) Labding should be developed for the gppropriate audiences
a) Toinclude dataon ethnicity and corned curvature studied
b) To include data on the discontinuation rate of 34.6% and the reasons for discontinuation
c) Tolig the study’ s exclusion criteria and state that there are no data on device use with
patients with these conditions
d) Toinclude data on pogt-treatment uncorrected visud acuity sratified by MRSE, in
those patients targeted for emmetropia
€) Toincudeinformation on the post-remova decline in visud acuity and pog-trestment

effect over time and Sratified by pretrestment refractive error
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h)

)

K)
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To include information regarding transent changes in pogt-treatment BSCV A, perhaps
with atable
To include information emphasizing the need for lens wear every night to achieve the
trestment effect and stating that faillure to comply could result in an inability to wear
Spectacles
To include information emphasizing the possibility thet aregresson of effect may
adversdy dter activities of daily living, and that it may necesstate the use of corrective
lenses at some point during the day
To include data that 10-15% of patients do not achieve 20/40 uncorrected VA, with
worse results for higher myopes
To include a cautionary statement that corned edemais more prevaent in higher
dtitudes
To delinegte information regarding recovery of basdline VA and refractive data dratified
by preoperative MRSE
To include information on known side effects such as discomfort rates, punctate
keratopathy, etc.
To include information on dternative thergpies such as spectacles and contact lenses,
and other refractive techniques or surgeries

Toindude a gtatement on satisfaction rates
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0) To incdude information regarding the tranamissbility data of the two materidsin the
physician information booklet
p) To delineate better the information for the respective audiences of physcian and patient.
This condition carried.
2. Theindication for the device should be revised to ate that the lensis for patients aged 18 and
older.

This condition carried.

3. Sponsors should develop training for practitioners who wish to use thislens for thisindication.

This condition carried.

The main motion to recommend the PMA for the CRT and CRT 100 lenses as approvable
subject to the above conditions passed unanimoudly.

After various motions that were withdrawn or failed for lack of second, a motion was made and
seconded to recommend the Quadra lenses as gpprovable with conditions that were identica to
those listed above for the CRT lenses. This motion failed by avote of Sx opposed to threein favor,
with one abgtention.

After discusson with FDA representatives and arereading of the voting ingtructions and
options, a motion was made and seconded to recommend the Quadra lens as approvable with

conditions identicd to the CRT lensesfor labding, age limitation, and practitioner training, and
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adding a fourth condition, namely, that sponsors provide further analyss of existing data to show
vaid scientific evidence of safety and effectiveness of the Quadralens.

Thismotion carried.

Members of the pand stated that they thought the data were reasonable for gpprovd of the
CRT lens and trusted that the FDA would pursue data on the Quadra lens with due diligence.
Consumer Representative Glenda Such stated that she was pleased by the outcome of the session
and particularly by the Open Public Hearing presentation on a scientific sudy of orthokeratology
results. Industry Representative Rondd E. McCarley stated that he was glad both portions of the
PMA had been approved but asked the FDA to provide better preparation for sponsors and pane,
noting that a Sgnificant amount of time was devoted to discussion of whether gpprova of the
Quadralens could be based on its equivaence to the CRT lens or whether further andlyss of
existing data was needed.

Executive Secretary Sara Thor nton thanked the members of the pand, especidly the new
consultants. Acting Chair Jayne S. Weiss, M.D. thanked members of the panel and the FDA

and adjourned the Open Session at 1:55 p.m.
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